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DOE OE Storage Program Structure at PNNL

Cost Competitive Technologies (Wei Wang)

Develop material and system enhancements to resolve key cost and 

performance challenges for energy storage devices.

Safety and Reliability (David Reed)

Develop scientifically derived knowledge base for new protocols and standards 

to enable safer and more energy storage systems. 

Equitable Regulatory Environment (Rebecca OôNeil/Jeremy Twitchell)

Support an equitable regulatory environment for energy storage applications by 

providing information and analysis with regulators to support advanced 

investigations into storage.

Industrial Acceptance (Patrick Balducci)

Enable the confident development, deployment and operation of grid energy 

storage through controlled testing and valuation of field deployed systems.  
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Cost Competitive Technologies
Flow Battery Development

ü Wei Wang ïPNNL Session Thrust 

(9/25 - 4:00-5:15 pm)

ü Vijay Murugesan - Flow Battery 

Electrolyte Chemistry 

Development (9/25 ï4:00 pm)

ü Aaron Hollas - Aqueous Soluble 

Flow Battery Development (9/25 ï

4:15 pm)

ü Zimin Nie ïMechanistic 

Understanding of V Electrolytes 

(Poster: 9/26 ï5:00 pm)

ü Michael Aziz (Harvard) ïAlkaline 

ASO Flow Battery Electrolytes 

(9/26 ï2:30 pm)

ü Brian Berland (ITN) -Advanced Bi-

additive Vanadium Sulfate 

Electrolyte (9/26 ï3:45 pm)

FY18: Demonstratednew Aqueous Soluble Organic 
(ASO) redox flow battery electrolyte capable of meeting 

$250/kWh cost target for a projected1MW/4MWh 
system



Cost Competitive Technologies
Na based technologies

FY18: Developed and demonstrated three novel 
sodium ion anode materials with capacities (350 

mAh/g) comparable to Li-ion
FY19 ςscale to pouch cells
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FY18: Demonstrated 40% improvement in 
energy density for low-cost N-FeCl2 battery 

enabling complete usage of available material 
capacity.

ü Guosheng Li - Intermediate Temperature 

Na-metal Halide (9/25 - 4:30pm)

ü Xiaochuan Lu ïFabrication of Flexible 

Composite Electrolytes (Poster: 9/26 ï

5:00 pm)

ü Guosheng Li ïCell Design and Testing of 

Na-Metal Halide (Poster: 9/26 ï5:00 pm)

ü Xiaolin Li - Na-ion Battery 

Development (9/25 - 4:45pm)

ü Biwei Xiao ïCathode Materials for Na-

ion Batteries (Poster: 9/26 ï5:00 pm)



Cost Competitive Technologies
Zn ïMnO2 batteries

F18: Identified neutral pH electrolyte and 
electrode components to stabilize Zn-MnO2 over 

thousands of cycles

cycles

ü Huilin Pan ïMild Aqueous Electrolytes for Zn-MnO2

(Poster: 9/26 ï5:00 pm)

ü Hee Jung Chang - Zn-MnO2 Battery Characterization 

(Poster: 9/26 ï5:00 pm)



Safety and Reliability Thrust
Safety

ü Charlie Vartanian - Codes and Standards Update (9/26 ï3:15 pm)

ü Charlie Vartanian ïIEEE ES Task Force Overview (9/26 ï5:00 pm) 

Energy Storage Systems Roadmap

FY18: Hosted 2018 Energy Storage 
Systems Safety and Reliability Forum 

in Seattle. 100 attendees 

FY18: Initiated monthly Storage CSR 
newsletter. 



Safety and Reliability
Reliability

ü Daiwon Choi - Li-ion Battery Chemistries under Grid Duty Cycles (9/25 ï5:00 pm

ü David Reed ïReliability Laboratory at PNNL (Poster: 9/26 ï5:00 pm)

ü Bin Li ïReliability studies V/V RFB batteries (Poster: 9/26 ï5:00 pm)

FY18: Continued testing on Li ion cells (NMC, 
NCA, LFP) showing impact of grid duty cycles

ESS Systems Reliability Laboratory 
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FY18:Launched ESS Reliability Lab to provide 
Independent validation of kW scale; flow, Li-
ion, Na-metal halide, Pb-acid systems under 

grid duty cycles. 



Regulatory and Industrial Acceptance

ü Jeremy Twitchell - State Regulatory 

Engagement (9/25 ï3:00 pm)

ü Jeremy Twitchell ïIRP Analysis (9/26 ï

5:00 pm) 

FY18:Developed 1-day Energy 
Storage Seminar for (WECC) and 
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FY18: Established MOU with 
Public Utility Commission of 
Nevada (PUCN) to provide 

technical support to the PUC as 
they implement Nevada State Bill 
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FY18:Launched Energy Storage 
Policy Database


